Guanine nucleotides regulate sphingosine kinase 1 activation by eukaryotic elongation factor 1A and provide a mechanism for eEF1A-associated oncogenesis.
Sphingosine kinase 1 (SK1) catalyses the formation of bioactive phospholipid sphingosine 1-phosphate (S1P). Elevated cellular SK1 activity and S1P levels enhance cell proliferation and survival, and are strongly implicated in tumourigenesis. Regulation of SK1 activity can occur through various mechanisms, including phosphorylation and protein-protein interactions. We have previously shown that eukaryotic elongation factor 1A (eEF1A) interacts with and directly activates SK1, but the mechanisms regulating this were undefined. Notably, eEF1A has GTPase activity and can exist in GTP- or GDP-bound forms, which are associated with distinct structural conformations of the protein. Here, we show that the guanine nucleotide-bound state of eEF1A regulates its ability to activate SK1, with eEF1A.GDP, but not eEF1A.GTP, enhancing SK1 activity in vitro. Furthermore, we show that enhancing cellular eEF1A.GDP levels through expression of a guanine nucleotide dissociation inhibitor of eEF1A, translationally controlled tumour protein (TCTP), increased SK1 activity in cells. We also examined a truncated isoform of eEF1A1, termed prostate tumour inducer-1 (PTI-1), which can induce neoplastic cell transformation through undefined mechanisms. PTI-1 lacks the G protein domain of eEF1A1 and is therefore unable to undergo the GTP-binding-induced conformational change. Notably, we found that PTI-1 can directly activate SK1 and that this seems to be essential for neoplastic transformation induced by PTI-1, as chemical SK1 inhibitors or overexpression of a dominant-negative SK1 blocked this process. Thus, this study defines the mechanism regulating eEF1A-mediated SK1 activation, and also establishes SK1 as being integral for PTI-1-induced oncogenesis.